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Introduction
It was found earlier that a template synthesis in the M II ion -ethanedithioamide-1,2 [H 2 N-C(=S)-C(=S)-NH 2 ] -methanal [CH 2 O] triple systems proceeds into metal hexacyanoferrate(II) -gelatin-immobilized matrix implants (MHF-GIM, M=Co, Ni, Cu), and, also, some details concerning of coordination of ligand formed as a result of such synthesis (what is known as chelant), to corresponding metal ion have been established. [1] [2] [3] According to massspectroscopic data, among the other products of such synthesis, the small amounts of (5.6.5.6) macrocyclic complexes I with 1, 8-dioxa-3,6,10,13-tetraazacyclotetradecanetetrathione-4,5,11,12 are also present. Such macrocyclic complexes are formed in the corresponding GIM according to the reaction (1).
Up to now the space structure of macrocyclic complexes I remains the open question because all attempts to obtain their crystals suitable for X-ray diffraction analysis from gelatin matrix, didn't lead to any positive result. Therefore it is interesting to carry out the calculations of metal complexes formed in the given systems using any of the modern quantum-chemical methods allowing obtaining independent objective data on geometric parameters. In this paper we present and discuss the results of such calculations performed using three-parametric hybrid method of density functional theory -B3LYP.
Method
In our calculations we have employed the B3LYP 6-31G(d) method, which is hybrid DFT method using Becke function (1988) including Slater exchange, by beginning with amendment including density gradient, and correlation function of Lee, Yang and Parr, which includes local and non-local terms. [4] The energy values E were calculated according to the equation
where V is nuclearic energy of repulsion, <hP> -one-electronic (kinetic + potential) energy, 1/2<PJ(P)> -energy of electrons repulsion, EX[P] -exchange function; EC[P] -correlation function. 6-31G(d) basic set where each inner atom orbital (AO) is described by six functions of Gauss type (GTO), valence 2s AO-by three GTO, valence р-АО -by one GTO, with addition 
Results and Discussion
Numbering of atoms in the studied template complexes is shown in Figure 1 ; their space structures obtained as a result of quantum-chemical calculations, are presented in the Figures 2-4. doublet (V, Cu) and spin singlet (Zn). It should be noted that, in the case of Co II the distinction between energy of basic state (spin doublet) and energy of nearest excited state (spin quartet) is only 7.8 kJ, and, that is why, it may be expected existence of spin-isomeric coordination compounds.
In conformity with theoretical expectations, the grouping of four nitrogen atoms forming chelate unit MN 4 , is ideally plane practically in all compounds of type I under examination (sum of angles ∠N (3) (5) . It should be noted that, in the each of complexes considered, there are two pairs of equal M-N bond lengths. The same situation is observed for the distances between neighbouring nitrogen atoms in chelate units and for ∠NMN valence angles (Table 1) .
This circumstance is evidence that both additional sixmembered cycles containing N-C-O-C-N chain formed as a result of template "stitching", are not in one plane with N 2 S 2 donor centers; they are considerably inclined to the flatness even in the case of Co II , Ni II and Cu II complexes having quasi-planar structure. Moreover, the degree of this slope for each of these cycles in the same complex is different as can be readily seen from (Figure 2) , whereas in all other complexes -on different sides of this plane (Figures 3,4) . Noteworthy, in vanadium(IV) complex oxygen atom connected with vanadium atom is orientated on the one side from the (NNNN) plane, whereas oxygen atoms of the 6-membered chelate cycles, are on the other side (Figure 2) . It is interesting that unlike oxygen atoms, sulfur atoms in all studied complexes are on the different sides of (NNNN) plane: two are on one side, and the other two -on the other side (Figures 2-4) . 
Conclusions
All macroheterocyclic M II complexes with 1,8-dioxa-3,6,10,13-tetraazacyclo-tetradecanetetrathione-4,5,11,12 considered in the paper, in spite of relatively small amount of cyclic fragments in them (only 4), are not plane; their configuration is either «bowl» on thin «pedestal» [in the case of V IV ] or «arm-chair» (in the case of all other 3d-elements considered here). Nevertheless, in all studied complexes four coordinating donor nitrogen atoms are located practically in one plane and the M atoms are only slightly deflected from this (NNNN) plane. At the same time, the character of changing of M-N bonds lengths in V -Zn row, in whole, coincides with character of changing of radiuses of two-charged ions in same row; similar situation occurs in the case of N-N bonds lengths, too, and, that is very interesting, in the case of degree of deflection of M atoms from (NNNN) plane [which may be quantitatively characterised by the value (360-VAS) o ]. Incidentally, the minimal values of parameters indicated are reached in the case of Ni II complex, the maximal ones -in the case of Mn II . All these complexes are strongly asymmetric and, at the best, have only one element of symmetry, namely symmetry plane passing through M atom and two O atoms contained in 6-membered metal chelate cycles.
